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Introduction
Fundamentally the 'Balance' is a skill often compromised with advancing age. The loss of confidence or fear of fall frequently results in reduced physical activity that in turn, may affect & further deteriorate the postural stability & quality of life. The standard clinical balance assessment can help to assess fall risk and determine the underlying reasons for balance disorders. Mancini & Horak (2010) narrated that the controlled balance involves maintaining posture, facilitating movement & recouping equilibrium. An assessment of the postural control performance reveals indirectly the character of the postural control capacity (Hoffer et al, 1996; Raju, 2012) , and in the assessment of postural control capacity, the character of the environment and the task are highly relevant (Shum way-Cook et al, 2000; Roger et al, 2003) . The environmental factors are influenced by the proprioceptive & somatosensory information, which is necessary for the neuromuscular control of the dynamic restraints (Riemann et al, 2009) . Braun (1998) and Shimada et al (2003) found that the balance demands during the locomotive activities are different from the demands when standing still. Further, Winter et al (1990) noticed that the responses to postural perturbations are task-and perturbation specific. Currently, postural balance is studied using motion analysis and the techniques of biodynamic. Sutherland (2002) stated that neither kinematics nor electromyography is standalone components of clinical gait analysis. Cordo and Nashner(1982) and Horak et al (1997) researches on postural responses to surface translations has shown that balance is not based on a fixed set of equilibrium reflexes but on a flexible, automatic postural adjustments and functional motor skill, that can adapt with training and experience. A growing research indicates that the learning adaptation have an important influence on balance responses based on motor learning. It occurs due to the repetitions of the platform perturbation, prior experience; feed forward anticipatory control and accommodation of biomechanical constraints. (Horak et al,1997; Tang et al, 1998; Park et al, 2004; Kisner & Colby, 2007) .
Brach & Van-Swearingen (2002) & Shubert et al (2010) research describe, participation in a multi-component exercise program or an intervention that primarily focus on strength and balance skills can have a positive impact on cognitive as well as physical outcomes. Much of the previous researches provide various forms of interventions. Tinetti et al (1994) (Campbell & Robertson, 2007) and modular obstacle program (Rogers et al, 2013) provides safe challenges to fall risk.
The Structured Neuromuscular Postural Training (SNPT) is a specially designed strategy aimed to modify neurophysiology and biomechanical changes. The approach incorporates mass to individual moment technique of proprioceptive neuromuscular facilitation by changing graded functional tasks. According to Hurley et al (1998) , both neurophysiologic and biomechanical techniques affect the musculoskeletal system in functional context. The goal of SNPT strategy is to optimize postural stability, performance enhancement and balance modulation. It uses sensorimotor training intervention to improve both static and dynamic mechanism of balance as well as the huge number of postural control balance strategies used by Rogers and Page (2013) . Hurley et al (1998) specified the component of technique involved are sensorimotor experience (manual contact), selective stretch to augment dynamic motor response and concept of synergy to strengthen specific muscles.
The SNPT intervention strategy in context to knee osteoarthritis is known to consist oftwo phases viz: Phase 1Adaptive phase:In the primary phase; co-contraction of agonist and antagonist along with distraction and manual glide help to manage recurrent pain and swelling. Isometric and isotonic exercises without resistance is preceded. This incorporates basic neurophysiologic principles of Sherrington and Kabath of proprioceptive neuromuscular facilitation viz. joint traction, irradiation and co-contraction.
Further, resistive exercise regimen emphasis on, focused muscle training of Hip, knee and ankle joints viz. vastus medialis oblique, ankle dorsi flexors, peronias, gastrocnemius-soleus, gluteus medius, gluteus maximus, hip ext. rotators and lateral compartment knee. (Vincent and Vincent, 2012) The goal is to achieve joint stability, which in turn can improvise proprioceptive and kinesthetic sensation.Active stretch of hamstring muscle along with posterior capsule was performed in functional positions. Synergistic coupling movement along with proprioceptive re-education during mass moment of hip, knee and ankle is targeted to enhance neuromuscular control i.e. medicine ball / gym ball activity. (Hurley et al, 1998) .
Subsequently, sensorimotor training adaptations improves rate of force development during voluntary isometric contraction performed to improve functional joint or postural stability. (Bruhn et al, 2004 
Material and Method:
Symptomatic osteoarthritis knee patients visiting university hospital outpatient services of the Institute of Medical Sciences, BHU were recruited for the study. The individuals with radiographic confirmed knee osteoarthritis ranging between 41 to 80 years and having a risk/fear of fall gave their written consent and participated in full data collection. Exclusion criteria of study were sport injury/traumatic knee, inflammatory arthritis and metabolic disorders; along with specific vestibular, proprioceptive or visual impairment.
After checking inclusion/exclusion criteria's and ethical consent at entry level, sixty-two male subjects randomized from Sept' 2011 up to March' 2013 They were again measured for all the balance variables after 6 weeks.
Observations and results:
Basic characteristics of the subjects were assessed at baseline to see the correlation among the study groups. Pre elderly conventional subjects (n=19) The difference of balance parameters in osteoarthritis knee subjects between groups is presented in Figure 1 -1 in pre elderly and elderly subjects. Fig. 1 shows the intergroup comparison of difference of quantitative balance TUG variables between baselines to 6 weeks follow up among pre elderly (PE) and elderly (E) group subjects. The difference was found to be statistically significant (t=3.81, p=0.001) for TUG in pre elderly SNPT treatment groups. Mean difference from baseline to follow up for TUG in SNPT was 0.71 sec. and 0.49 sec. in the convention group. This difference of mean was observed to be statistically highly significant (t=3.81, p<0.001) for SNPT treatment group compared to the conventional group. Similarly, in elderly subjects, mean difference (post treatmentbaseline) for TUG in SNPT group was found to be 0.72 sec. compared to 0.44 sec. in conventional group showing better efficacy of SNPT treatment. High statistically significant difference (t=5.54, p<0.001) was observed for SNPT treatment.
The percent change of speed from initial to 6 weeks follow up was observed as 6.28±1.69 for the conventional group as compared to 8.63±2.60 in SNPT pre elderly subjects (t=3.14, p=0.004). Similarly % change of speed was observed as 5.21±0.60 for the conventional group as compared to 7.56±2.00 in SNPT elderly subjects (t=3.89, p=0.001). This shows greater rate of speed improvement in SNPT intervention group compared to the conventional treatment group in both pre elderly and elderly subjects. Fig. 2 shows that the validity of BBT could not be seen in studied qualitative scale BBT (Berg balance test) as it was statistically insignificant in both pre elderly and elderly group subjects. Nonstatistically significant high scores in SNPT treatment group (2.57) was seen compared to the conventional group (2.27) in pre elderly subjects. Similarly nonstatistically significant high scores in conventional treatment (8.0) was seen compared to SNPT (7.17) in elderly subjects. Fig. 3 shows that in the pre elderly subjects though statistical significance (p<0.05) was visible comparing initial and 6 weeks follow up for modified WOMAC subgroup pain (WP), other parameters were insignificant. Further, at pre elderly level SNPT maneuver shows higher scores for all the balance variables and its impact is reliable and encouraging in pre elderly osteoarthritis knee. The intergroup comparison of difference of balance assessment variable between baselines to 6 weeks follow up among elderly group is depicted in Fig. 4 The mean difference for balance parameters overall MW was statistically significant (t=2.55, p=0.018). However, mean difference of subgroups of MW for balance parameters WS and WPF was statistically significant (t=2.55, p=0.018, t=2.16, p=0.042 respectively) showing conventional group to be better in efficacy compared to the SNPT group in elderly subjects.
On the whole, quantitative balance parameter TUG has better efficacy in both the pre elderly and elderly subjects. At pre elderly level SNPT maneuver shows higher scores for all the balance variables and its impact is reliable and encouraging in pre elderly osteoarthritis knee. However, conventional groups shows better efficacy for the qualitative parameters MS, WS and WPF than SNPT in elderly group. Thus, SNPT was better in efficacy for pre elderly and conventional for elderly in osteoarthritis knee subjects.
Discussion:
The objective of the study was to assess the impact of balance variables in age related study groups. The intergroup comparison of difference of balance assessment showed that there was statistically high significant differences among elderly groups for variables TUG, MW, WS and WPF. Pre elderly group showed higher significance for TUG variable and significant for MW and WP.
In the present study, TUG average mean time score was 8.47 seconds at 58.02 years age and has been statistically significant in both pre elderly and elderly age groups. This finding is consistent with prior research that has shown the mean time score in TUG calculated as 9.4 seconds by Bohannon, (2006); and Pondaland Del ser, (2008) .
However, significance and validity of BBT could not be seen in any of the treatment groups in our study subjects i.e. both were equally effective. This is in agreement with similar findings reported by Bogle Thorbahn et al (1996) study who also found no relationship between increasing age and decreasing performance. Decreased scores did not predict increased frequency of falls. Studies by Thorp e al (2010) and Juhl et al (2012) were also consistent with our results which have similar effect of WOMAC and its subscales. Juhl et al (2012) meta-analyses in knee osteoarthritis scaled WOMAC "pain" and "function" subscales were the most responsive composite scores. In our study WOMAC pain subscale was responsive in pre elderly and stiffness and physical function were responsive in elderly group subjects.
It could be argued that the kinematic differences in TUG may be indicative of characteristic gait adaptations due to knee OA rather than joint instability. Individuals with OA exhibit reduced walking speed/cadence (Broströmet al, 2012 ) likely due to alterations in the neuromuscular strategy of the lower extremity kinetic chain in response to joint pain or muscle weakness. (Zeni and Higginson, 2011). Further, Gok et al (2002) reported an increased dynamic varus malalignment during the loading response phase of gait in medial knee OA subjects. Thus, the exact contribution of either knee OA or joint instability to the reported alterations in knee joint kinematics cannot be readily elucidated.
Fall-prevention research interventions Robitaille et al, 2005 and Shubert, 2011) suggest that for best possible results, the exercise program needs to be structured, progressed, and must accomplish the minimum dose of exercise over a definite period of time (Cameron et al, 2010) . The program designed has to be progressive and challenging as individual master's different strength, balance and coordination skills (Thorp et al, 2010) .
The postural stability and balance has impact of feed-forward anticipatory control, in the form of SNPT approach based on motor learning. The strength training by way of high resistance improves the mechanical efficacy of the efferent drive on the motoneurons, while sensorimotor training alters the afferent input on the CNS. (Bruhn et al, 2004) .
Summary & Conclusions: When focus is placed merely on the balance assessment in healthy and active elderly, it becomes difficult to find good suggestions for a valid test battery for fall risk assessment. Present study concludes that one should use treatment strategy depending upon the age i.e. SNPT in pre elderly and conventional in elderly subjects. The compared treatment strategies strength vs balance training were found to be equally effective and superior to each other at few balance parameters, indicates the need to blending of strength training with balance training for better outcome.
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